Introduction
D iorganotin(IV) complexes of dibasic tetradentate Schiff bases have been reported earlier [1] [2] [3] [4] , The present paper deals with the reactions o f tin tetra acetate and organotin compounds with bifunctional tetradentate ligands. It is reported that the poten tially bifunctional tetradentate ligand 2 ,2 '-b is (l,2-dihydro-4-oxo-3,l-benzoxazine) in alkaline medium undergoes a rearrangement to give the Schiff base tautomer [5] . T in (IV ) and organotin(IV) derivatives o f this ligand are reported in this paper.
Experimental
A ll reagents and solvents were carefully dried and purified before use. Tin tetraacetate [6] and the ligands [1, 2, [7] [8] [9] were prepared by the reported methods. Estimation o f tin and acetate were carried out as described earlier [6] .
I. Reaction o f tin tetraacetate with N,N'-ethylenebis(salicylaldimine) in 1:1 molar ratio
T o a toluene solution of tin tetraacetate (4.16 g, II.70 mmoles) a solution o f N,N'-ethylenebis(salicylaldimine) (3.14 g, 11.70 mmoles) in the same sol vent was added. The mixture was refluxed for 8-10 h at 140 °C. The liberated acetic acid (1.38 g, calcd for the removal o f two moles o f acetic acid, 1.41 g) was collected as azeotrope o f toluene (b.p. 106 °C). Excess toluene was evaporated under re-* Reprint requests to Dr. E. N. Vasanta.
V e rla g d er Z eitsch rift für Naturforschung, D-7400 T ü b in gen 0340-5087/85/0900-1173/$ 01.00/0 duced pressure, when a pale yellow crystalline solid was obtained. It was recrystallised from hot benzene (yield, 5.75 g, 98% ).
Reaction o f dibutyltin oxide with benzoxazine in 1:1 molar ratio
Stoichiometric amounts o f dibutyltin oxide (1.06 g, 4.25 mmoles) and 2,2'-bis(l,2-dihydro-4-oxo-3,1-benzoxazine) (1.26 g, 4.25 mmoles) were re fluxed in benzene for 8-10 h to remove water as an azeotrope. A fter complete removal o f water, the ex cess benzene was evaporated under reduced pres sure. A red crystalline solid was obtained and was recrystallised from hot carbon tetrachloride (yield, 2.18 g, 97% ).
Reaction o f diphenyltin dichloride with the sodium salt o f benzoxazine in 1:1 molar ratio
The sodium salt o f benzoxazine was prepared by adding a methanol solution o f benzoxazine (1.03 g, 3.47 mmoles) to a freshly prepared solution of sodium (0.16 g, 6.95 mmoles) in methanol. To the above clear solution, a benzene solution o f diphenyl tin dichloride (1.19 g, 3.47 mmoles) was added. Sodium chloride precipitated immediately. The reac tants were refluxed for an hour and sodium chloride was filtered. The filtrate on evaporation under re duced pressure, gave a red crystalline solid and it was recrystallised from hot carbon tetrachloride (yield, 1.80 g, 92%).
Results and Discussion
Reaction o f tin tetraacetate with N,N'-ethylenebis(salicylaldimine) in 1:1 molar ratio in refluxing toluene proceeds with the liberation of acetic acid. E. N . S a k u n ta la -E . N . Vasanta • T i n ( I V ) and O r g a n o tin (IV ) C oord in a tion C om p lexes
The product is soluble in common organic sol vents. Molecular weight determination in refluxing chloroform depicts monomeric nature.
The reaction o f tin tetraacetate with 2,2'-bis-(benzothiazoline) in refluxing toluene in a 1:1 molar ratio yields the following Schiff base complex:
•n 'I The product is a monomer in refluxing chloroform. Tin tetraacetate reacts with benzoxazine in reflux ing toluene; the liberated acetic acid is removed as an azeotrope with toluene:
The crystalline product is insoluble in common or ganic solvents.
The reactions o f tin tetraacetate with all the above ligands do not proceed beyond the 1:1 ratio as indi cated by the amount o f acetic acid evolved as well as by the analyses o f the products obtained. Suitable solvents for separation o f the product, unreacted ligand and tin tetraacetate could not be found.
IR Spectra Complex 1
The vas( C = 0 ) vibrations at 1665 cm-1 indicate the unidentate nature o f the acetate group [6] . v (C = N ), found at 1650 cm-1 in the ligand is shifted to 1625 cm-1 implying that the nitrogen of the azomethine group coordinates to the tin atom. v(Sn-O ) [10] [11] [12] and v(S n-^N ) [13, 14] are found at 525 and 440 cm-1, respectively.
Complex 2
The carbon tetrachloride solution spectrum shows vas( C = 0 ) at 1710 cm-1. v (N H ), present at 3260 cm-1 in the ligand, is absent in the complex. A new band at 1670 cm-1 is due to v (C = N ) [15] . A new band is also observed at 440 cm-1 due to (S n^N ) vibrations. These data are consistent with the opening o f the benzothiazoline ring o f the ligands to give the Schiff base complex. Sn -S stretching vibrations occur at 370 cm' 1 [16] ,
Complex 3
The IR spectrum o f 2,2'-bis(l,2-dihydro-4-oxo-3,1-benzoxazine) shows v (N H ) at 3330, vas( C = 0 ) at 1700 and v (C = C ) at 1585 cm-1. In the complex, v (N H ) is absent; vas( C = 0 ) shifts to 1665 cm-1. A new peak appears at 1605 cm-1 due to (C = N ), which indicates that the Schiff base complex 3 is formed by the opening o f the lactone ring o f the ligand. Sn -O and S n^N vibrations could not be assigned with cer tainty due to the ligand vibrations interfering in this region.
P M R spectra
Methyl protons o f the acetate group (complex 1) appear as a sharp singlet at d 2.1 ppm, which shows a fast exchange amongst acetate groups at room tem perature [6 , 17] . Ethylene protons remain as a sing let in both the complex and in the ligand at d 4.6 and [1] . In most o f its complexes, Salen prefers a planar arrangement and the -C H = N -and (C H 2) 2 protons normally occur as a singlet [18] [19] [20] .
It may be reasonable to assume that complex 1 has a fra«s-octahedral arrangement with tin having a coor dination number o f six.
Acetate protons in complex 2 occur as a sharp singlet at 2.3 ppm. The N -H proton, found at 4.4 ppm in the ligand, completely disappears in the complex and the azomethine proton newly appears as a singlet at 8.4 ppm.
IR and P M R data indicate that the nitrogen o f the newly formed azomethine group coordinates to the tin atom and that a plausible octahedral geometry may be assigned to complex 2 .
Organotin derivatives o f benzoxazine
Diorgano-and triorganotin derivatives o f this ligand have been synthesised by condensing the cor responding organotin oxide or hydroxide with benz oxazine in benzene. The liberated water was re moved as an azeotrope with benzene. These deriva tives are monomeric in refluxing chloroform.
The sodium salt o f this ligand in anhydrous methanol reacts with diorganotin dichlorides in ben zene with the precipitation o f sodium chloride. These derivatives are monomers in refluxing chloroform.
In the sodium salt o f benzoxazine, v (N H ) is absent and peaks due to vas( C = 0 ) and v (C = N ) are at 1665 and 1605 cm-1, respectively.
The triorgano-and diorganotin derivatives o f this ligand also show the absence o f v (N H ) and the pre sence of v (C = N ) at 1610 cm-1. i'as( C = 0 ) appears at v 1680 cm-1, which again indicates free carboxylate group.
The azomethine proton in all the derivatives is found as a singlet at < 3 8.4-8.6 ppm. Sn-M e protons in the trimethyltin derivative are found as a singlet at d 0.4 ppm (/ (I19Sn-M e) = 66 H z) [21] , as expected for a five-coordinated tin. Sn-M e protons in the dimethyl-tin derivative appear as a singlet at < 3 1.4 ppm (/ (119Sn-M e) = 76 H z). Tw o singlets for Sn-M e protons and / (119Sn -M e) = 84 H z have been ob served by Murray et al. [1] . The tin atom in the triorgano-and diorganotin derivatives may be tentatively assigned a coordination number o f five and six re spectively.
